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Kinds of  Hypersonic aircraft 

Hypersonic transport aircraft: HOTOL capability, Mach higher than 4.5 and range 
greater than 20000 km 

Basic on Hypersonic 
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Logic path to define Hypersonic Vehicles typologies 
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Propulsion for Hypersonic Transport Aircraft 

•VTO and HTO Systems ascent 
trajectories comparison 
 
•HTO flights for more time in the dense 
layer of atmosphere  “air-breathing “ 
engine 

•“air-breathing” engine vs. rocket 
 

Pros: greater specific impulse 
Cons: RAM and SCRAM jet cannot 
provide thrust from speed = 0 
 
•Significant increment of Specific 
Impulse when LH2 is used 

VTO 

HTO 

Mach Number 
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Stratospheric 
transport 
vehicle 

“to orbit” or 
Suborbital 
vehicle 

Different propulsion sequence for Hypersonic Planes 

1 

2 

3 
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Overview of Hypersonic planes project 

 Hypersonic: History 

Sanger(mid 30’s) 
Sub-orbital 
Rocket powered 

After WWII 
Stratospheric Hyp. 
Rocket and RAM 
Jet powered 
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80’s and 90’s Hypersonic Aircraft Projects 

SSTO and Hyp. Transp. 
Propulsion sequence: 
TJ+A/B – RAM J – 
SCRAM J 
 

SSTO 
Propulsion RR RB 545 
(“air-breather” and 
Rocket above M 6.5) 
 

TSTO 
1st stage: 
TurboRamJet 
2nd stage: 
Rocket 
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Space 
Tourism 

•The aircraft passenger as 
space tourist 
•“Minimal” space mission 
profile (sub-orbital flight) 
•Small space aircraft (few 
passengers) 



9 

•X-Prize Competition 
(First efficient space 
tourism aircraft) 
3 passengers 
100 km altitude 
Re-usable 
2 missions in 2 weeks 
 
•Winner:  
Space Ship One (2nd 
stage rocket powered) 
White Knight One 
(Subsonic 1st stage) 
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Reentry Demonstrators from Italy 

•Conceived to perform 
the most critical mission 
phase: 
Re-entry from orbit 

•ESA PRIDE-ISV start 
from CIRA USV and IXV 
experience 
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Hypersonic: 
the future 

SSTO 
Derived from HOTOL 
2x SABRE engine 
(“air-breather” and Rocket ) 

Hypersonic Transport 
Passengers (300 pax) 
Mach 5 
“Antipodal” range 

Hypersonic Transport 
Passengers (60 pax) 
Engine sequence: 
Turbofan (bio fuel) 
Rocket 
Ramjet (LH2) 

EADS ZEHST-Zero Emissions HyperSonicTransport 
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•Sub-Orbital Space Tourism 
•Passenger cabin layout  
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Hypersonic ? … 
Why not ? 


